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liability for the report ‘or use thereof. "It is rédponsible for the facts
and the accuracy of the aath‘*prgsentéa herein. This report does not
constitute a standard, specificatior, or regulat¥ion.

This ‘publication” is~ distributed by thé“ U.*7'S. ' Department of
Transportation, " National Highway Traffic safety Administration, in the
interést of information exchange. = The  opinions, findings and conclusions
expressed in this publication are those 6f the author(s) and not necessarily
those of the Department of Transportation or the National Highway Traffic
Safety Administration. The United States Government assumes no liability
for its contents or use thereof. If trade or manufacturers’ names or
products are mentioned, it is only because they are considered essential to
the object of the publication and should not be construed as an
endorsement. The United States Government does not endorse products or

manufacturers.
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ST PURPOSE

This 45 mph 300° driver’s side impact test was conducted for Vehicle
Research and Test Center by Transpoftation Research Center Inc. (TRC). The
purpose of this test was to determine the struck vehicle’s occupant response

and fuel tank integrity in the 45 mph 300° driver’s side impact mode.

ol
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This-test. measured the occupant response and fuel tank integrity of a
1987 !ord 9150 pickup ttuck being struck by a 1987 Pord Taurus in the 45 mph
. = iAo

300° driver 8 side i.mpact mode.

The Ford F150 pickup truck was instrumented with six (6) accelerometers
to measure lateral axis accelerations. The truck was placed at a 60° angle
to the t-.ow cable _Bystem prior to impact:. The leadin edg. of contact was
27.4 incl;‘ns torward of the midpoint of tho tzuck'; ‘wl:ooﬁll;alc.

‘Pha * 'tEack ! "contained” ‘one (1Y ‘rart $72"°F'"gide impact - adult male
anthropemorphie( testr device. (dummy). The dummy::wasaposiétioned._in the left
front out).;»ea:d desiqnated ) geating position using the dummy placement
proce&uro sp”eci‘éxed as an ;ttachmnt to the FPMVSS 214 Laboratory Test
Proceduré is a guideline. The dummy was instrumented with spine and rib
accelerometers to; measure lateral acceleratiqafsssiciHead and pelvis
acceleroeg(ie:- wero used to measure long;tﬁ?@;dE:RL%ftiglzow vertical axis
accelerations. 'rho dummy was restrained with- Qcthzmpotnbmmlt.

' i‘ha"‘:ﬁ'ﬁrd Taiirus was instrumented with u§9 (4) accelerometers to
measure longitudinal and lateral axis accelon;t:tonmn ke Taurus‘s specified
velocdity range was 44.5 to 45.5 mph.

.The twenty-eight (28) data channels were multiplexed and recorded on a
14-track tapo d:ive.' 'rhe data was digitally sampled at 8000 samples per
second  and - pnoc.uo& pex . 'section—-lz of -.the FMVES - 214- Laboratory Test

Proccduro.v‘;“"': :‘;‘“ofrﬂ s D.“’ r::‘

The crash event was recorded by one (1) teu-tim panning @motion
picture camera and nlr@é (9} high-speed motion picture cameras. The pre-test
and post:-t-t;-. conditions wera racorded by one (l) real-time motion picture
camera.

The wvehicle and occupant data are summarized in Section 2.0. The
struck vehicle data are presented in Section 3.0. The striking vehicle data
are presented in Section 4.0. The occupant and camera mneasureamenta Aare
presented in SQct}on 5.0. Appendix A contains the atill photographic
prints. BAppendix B contains the dummy and vehicle data plots. Appendix C
contains the dummy calibration data. Appendix D contains miscellaneocus test

inforination.
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TEST SUMMARY
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s T TEST RESULTS SUMMARY

This 4§.mph 300°>driver's‘§lde imbact £est was conducted on a 1987 Ford
F150 pickup truck at TRC on February 12, 1993.

The. truck was equipped with a 4.9 liter, inline engine, autcmatic
transmission, power steering, and power brakes. The truck’s test weight was
4518 pounds. The Taurus’s impact speed was 45.4 mph. 'Tho truck sustained a
maximum static crush of 28.8 inches and the car sustained a maximum atatic
crush of 3.5.inches.

The dréver's Thoracic Trauma Index (TTI).calculation and Head Injury
Criteria (HIC) w?:o 433.§— and 466 ;elpectiv;iy) maximum pelvis lateral
acceleration was 48.0 q. )

The door on the struck eide of the truck did not separate from the
vehicle’s main body at the hinges or latch. The door on the opposite side
did not open during the crash event. |

Fuel leakage was cbserved from the reservoir located on the left frame
rail.

Q)



« TABLE 1 CRASH TEST SUMMARY

TEST TYPE: Left Side Impact

TEST DATB: 02/12/93

TEST TIME: 1451

AMBIENT TEMPERATURE AT IMPACT AREA (°P):

TEMPERATURE IR OCCUPANT COMPARTMENT (°F):

STRUCK VBHICiB YEAR/MAKE /MODEL/BODY STYLE:

STRIKING VEHICLE YEAR/MAKB/KODBL/BOﬁY STYLE:

STRUCK VEHICLE TEST WEIGHT (LBS): 4518

STRIKING_VEHICLE TEST WEIGHT (LBS): 3070

IMPACT POINT (IN)*: 27.4
IMPACT ANGLE (DEG)**: 300

IMPACT VELOCITY (MPH)#*ww:

1987 /Ford/F150/pickup truck

1987 /Pord/Taurus/4-door sedan

PRIMARY = 45.4

STRUCK VEHICLE MAXIMUM STATIC CRUSH (IN):

STRIKING VEHICLE MAXIMUM STATIC CRUSH (IN):

DUMMIES:

TYPE:

LOCATION:

RESTRAINT:

NUMBER OF DATA CHANNELS:

NUMBER OF CAMERAS:

*The point where the leftmost edge of the Ford Taurus‘s bumper meets the

edge of the truck as measured forward of the truck’s wheelbase midpoint.

**Measured clockwise from struck vehicle’s front longitudinal centerline.
*z*Speed trap measurement (¢ .05 mph accuracy)

Driver #903

Part 572 P

SECONDARY = 4§.3
28.8

3.5 °

Left front (struck vehicle)

3-point unibelt

28

. HIGH-SPEED 9

2-3
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SECTION 3.0

STRUCK VEHICLE INFORMATION AND MEASUREMENTS
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TABLE 2 STRUECK VEHICLE INPQRMATION

VEHICLE MANUPACTURER: Ford Motor Company

MAKE /MODEL: FPord/F150 VIN: 1FTCF15Y5SHLA13787
BODY STYLE: pickup truck MODEL YEAR: 1987
COLORy: Blaeck-=~. & - SACT wwend

ENGINE°DATR: TYPBY~-Inliné~*~"EYEINDERS: 6 - DISPLACEMENT: 4.9 liter
TRANSMISSION; DATA1~_3\SPEBD, : _ MANUAL,' . X AUTOMATIC;.__.PWD, _X_RWD,. 4WD
DATE VBHICLB RECEIVEB:»-02/07593 :L0v :7v_ ODOMETER RBADIRGsru75,4880r -.ar

e ——

DEALER'S- NAME:- AND- ADDRESSt NAS - .

ACCESSORIES: :'. - =n™ orines ~=
POWER! STHERING - Yeas . AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEBD CONTROL No
POWER'SBATBE 'rNo~~" TILTING STEERING WHEEL No
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS:ITY Ye#~ - - #a2Y  AIR.CONDITIONINGARY = =~ Yes
RADIO Yes ANTI-SKID BRAKE No
CLOCKX .+: 77858 Y@#4duM <TAa7TTn 2734 RBAR WINDOW DEFROSTER No
OTHER None -

T . =IQLR cax [&UM S7ATIC vigu
REMARKS :

1. IS THE VEHICLE STOCK THROUGHOUT? - Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No
3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? _No

4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

CERTIFPICATION DATA FROM VEHICLE'S LA#EL:

VEHICLE MANUFACTURED BY: Ford Motor Company

DATE OF uanﬁrncrunn: 12/86 VIN: 1FTCP15YSHLA13787
GVWR: 4900 LBS

GAWR: FRONT: 2650 LBS., REAR: 2887 LBS.



TABLE 2 STRUCK VEHICLE INFORMATION, CONT’D.

TIRES ON VEHICLE (MFR., LINE, SIZE):
FRONT: Sentry, Deluxe Classic LX, P235/75R15
REAR: Firestone, Radial ATX, P235/75R1S

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 35 PSI
. - REAR: 3% PSI

SPARE TIRE (MFR., LINE, SIZE): None

TYPE OF SEATS: FRONT: Bench
REAR: None

TYPE QF FRON% SEAT BACKS: Not adjustable

MAXIMUM WIDTH: 78.2 INCHES .o
WHEELBASE: 133.0 INCHES

TEST F D _DATA:

MEASURED FUEL TANK CAPACITY: 22.3 GAL.

IANK TEST VOLUME: 20.7 GAL. 3
TEST FLUID TYPE: PURPLE STODDARD SOLVENT #2
SPECIFIC GRAVITY: ‘ 0.764 <
KINEMATIC VISCOSITY: | 0.99 CENTISTOKES.

-
e
‘o

LOCATION OF LABEL STATING TIRE & CAPACITY DATA:
The label was located on the driver’s side B-pillar.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:
RECOMMENDED TIRE SIZB: P215/75R1S
RECOMMENDED COLD TIRE PRESSURE: FRONT: 35 PSI; REAR: 35 PsSI

DESIGNATED SEATING CAPACITY: _NA FRONT _NA REAR NA_ TOTAL

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES):

DELIVERED ATTITUDE: LF 31.8; RF 31.3; LR 35.1; RR 34.
PRE-TEST ATTITUDE: LF 31.6; RF 30.9; LR 13.6; RR 33.
POST-TEST ATTITUDE: LF 36.2; RF 31.5; LR 39.1; RR 33.

3=3
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TABLE 2 STRUCK TEST VEHICLE INFORMATION, CONT’D.

WEIGHT OF TEST VEHICLE AS RECEIVED (WITH MAXIMUM FLUIDS):

RIGHT FRONT 1174 LBs. RIGHT REAR 770 LBS.
LEFT FRONT 1166 LBS. LEFT REAR 743 LBS.
TOTAL FRONT WEIGHT 2340 LBS. (60.7% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1513 LBS. (39.3% OF TOTAL VEHICLB.WEIGHT)

TOTAL DELIVERED WEIGHT 3853 LBS.

CALCULATION OF TEST VEHICLE’S TARGET TEST WEIGHT:

RCLW

RATED CARGO AND LUGGAGE WEIGHT * B L
UDW = UNLOADED DELIVERED WEIGHT ( LBS) *

VCW = VEHICLE CAPACITY WEIGHT ( LBS) *

DSC = DESIGNATED SEATING CAPACITY ( ) *

—

RCLW*= VCW - 150 (DsSC) = 300

"TARGET TEST WEIGHT = UDW + RCLW*+ (NO. OF PART 572 DOMMIES X 164 *»

LBS/DUMMY)

TARGET TEST WEIGHT = 3853 + 300 + 328 =*»

TARGET TEST WEIGHT = 4481 LBS. **

WEIGHT OF TEST VEHICLE W REQUIRED DUMMIES 01 LBS. OF CAR WEIGHT:
RIGHT FRONT . © 1285 LBS. ) RIGﬁT REAR : 1033 LBS.

LEFT FRONT 1218 LBsS. LEFT REAR’ 982 LBS.

TOTAL FRONT WEIGHT 2503 LBsS. (55.4% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEBIGHT 2015 LBS. (44.6% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 4518 LBS. (0.8% OVER TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE éARGO AREA: 167 LBS.

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 59,3 INCHES REARWARD OF FRONT WHEEL CENTERLINE
*Cargo weight for multi-purpose passenger vehicles, trucks, and buses s
the vehicle’s rated cargo and luggage weight from the vehicle’s label or

-300 peounds, whichever is less.
**The target test weight included two dummies to parallel Test No. 921217.
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...~ FIGURE 1 STRUCK VEHICLE INSTRUMENTATION PLACEMENT
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TABLE 3

wat.

STRUCK VEHICLE INSTRUMENTATION LOCATIONS AND DATA SUMMARY

TEST NUMBER 930212

POSITIVE NEGATIVE
DIRECTION DIRECTION
No. LOCATION X* Y Z* MAX MSEC MAX  MSEC

1 RIGAT FRONT SILL 138,27 -28.8 19.1
ACCELERATION (G)
LATERAL 20.2 86.8 21.8 52.1

2 RIGHT REAR SILL 109.0 -25.2 26.5
ACCELERATION (G)
LATERAL ° 13.4 74.9 29.0 50.6

3 LEFT FRONT SILL —139.27 29.8 19.2

ACCELERATION (G)
LATERAL 104.3 27.4 213.8 22.4

4 LEFT FRONT DOOR 143.4 32.4 34.5
CENTERLINE ACCELERATION (G) .
LATERAL -187.1 28.6 163.1 21.4

5 LEFT FRONT DOOR 126.2 27.8 34,5

MID-REAR ACCELERATION (G)
-LATERAL 172.5 27.4 104.6 21.3

6 LEFT FRONT DOOR 143.4 32.4 43.5
UPPER CENTERLINE

ACCELERATION (G) .
LATERAL 46.5 36.8 110.4 29.1

* ALL MEASUREMENTS OF ACCELEROMETER LOCATIONS ARE IN INCHES.
REFERENCE: X: + FORWARD FROM REAR BUMPER

Y: + LEFTWARD FROM VEHICLE CENTERLINE
Z: + UPWARD FROM GROUND LEVEL

3-6
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FIGURE 2 STRUCK VEHICLE EXTERIOR STATIC CRUSH PROFILE, CONT'D.
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s

VEHICLE YBAR/MAKE/MODEL/BODY

STRU VEHICLE PRE-

ST &

1987 /Ford/F150

ickup truck

TEST DATE: _ 02/12/93 VIN: __ 1FTCP15Y5SHLA13787
H
7
G
s 0 ——of° P
L
G H I K y
— - 'L “
B < A ¢ —s
re e STRRS
a} - —
LEFT SIDER4:
- D
PRE-TEST POST-TEST CHANGE - PRE-TRST T‘ POST-TEST CHANGE

A 133.8 125.5 8.3 J  18.0 26417 -8.7
B 31.9 32.5 -0.6 K 20.1 21.8 -1.7
(o] s0.4 50.4 0.0 L 7.0 7.0 0.0
D 216.1 208.4 7.8 M 18.0 18.1 -0.1
B 9.8 9.8 0.0 N NA NA NA
F 16.2 14.4 1.8 o 23.5 22.8 0.7
¢ 13.2 13.2 0.0 P MNA NA NA
H 16.1 12.5 3.6 Q 18.5 17.2 1.3
1 16.9 25.3 -8.4

ALL DISTANCE MEASUREMENTS ARE IN INCHES.
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SECTION 4.0

STRIKING VEHICLE INFORMATION AND MEASUREMENTS




Ry

VEBICLE MANUFACTURER: Ford Motor Company

’A

MAXE/MODEL: Ford/Taurus . VIN: 1yupsonxnc}92959m

BODY . STYLE: . 4-door sedan
: ot R .

FERRCIUS S
COLOR: “Blu®. .1,

ENGINB . 5135 aEEﬁEt‘ trla-vczs.~u CYL

TRANSMI’SSI'Q&s QATA’ -3_SPEED, ___ MANUAL, _X AUTOMATIC, _X FWD,

DATE- mzeumqgumf 02/05/93- -

el edan
DEALER’ smm wonsss. NA -

AL

AC SORIES:

.- _MODEL YEAR:..1987 ..

& = _DISPLACEMENT ¢
AT I PSPPI PP AL

— ODOMETER- REARDING:— 87;117 -

\-

-2.5=1liter
LARARA—

RWD v

POWER STEERING Yes AUTOMATIC TRANSMISSION

POWER BRAKES— Yes
POWER- SBATSEMENNS iF ACCELAROMEY -"TILTING STBERINGRWHEEL
POWER WINDOWS No

TINTEDGLASS: Yes- WAND i "AIR. CONDITIONING
RADIO Yes: TARD v20M T ANTIZSKIONBRENEI NE
CLOCK Yes ‘2 <Y “20M 0 TUUREBAR WINDOW DEFROSTER
OTHER None

REMARKS :

1. IS THE VEHICLE STOCK THROUGHOUT? Yes S

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT BISTOR!? No
3. DOBS VEHICLE SHOW ANY SIGNIFICANT CORROSION? No
4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

VEHICLE MARUPACTURED BY: Ford Motor Company
DATE OF MAMUFACTURE: 02/87 VIN: 1FABPSODXHG192959
GVWR: 4595 LBS

GAWR: FRONT: 2507 LBS., REAR: 2133 LBS.

AUTOMATIC SPEED CONTROL-

Yes
Yes

INCHYGn
_TELESCOPING STEERING WHEEL No

Yes
Yes
Yes



TIRES ON VEHICLE (MFR., LINE, SIZE): Atlas, Pinnacle SE,

"TABLE S STRIKING VEHICLE INFORMATION, CONT’D.

P195/70R14

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 35 PSI

REAR: 35 PSI
SPARE TIRE (MFR., LINE, SIZE): None
TYPE OF SEATS: FRONT: Bench/split back ™~ " -

REAR: Bench

TYPE OF FRON? SEAT BACKS: Adjustable
MAXIMUM WIDT&: 71.2 INCHES
WHEELBASE: 105.8 INCHES
TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN INCHES):
DELIVERED ATTITUDE: LF 26.8; RF .27.2; LR 24.9; RR '25.1
PRE~TEST ATTITUDE*: LP 25.1; RF 25.8; LR 25.8; RR 26.4

POST-TEST ATTITUDE: LF ol

~

RP 22.8; LR 26.2; RR 27.5

*It was determined by VRTC that under heavy braking the front of the test
vehicle lowered by 2.0 inches measured at the front bumper centerline and
the rear of the test vehicle raised 2.2 inches measured at the rear bumper
centerline. The pre-test attitudes of the test vheicle were modified to

simulate these conditions.

+*+The front of the vehicle was wedged under pickup truck preventing the

measurement of post-test attitudes.
All measurements are in inches.
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shacda - s S le1mol AfAstKRseNE
""" T TABLE 5 STRIKING VEHICLE INFORMATION, CONT'D.

WEIGHT OF TEST VEHICLE AS RECEIVED (WITH MAXIMUM PLUIDS):

RiGHT FRONT 883 LBS. RIGHT REQR- ~ 476 Pg;,:f‘

LEFT FRONT 871 LBS. "Liégiésmuﬁ’" 521 188,

TOTAL FRONT WEIGHT 1754 LBS. s

TOTAL REAR WEIGHT 997 LBS.

TOTAL DELIVERED WEIGHT .

v

2751 LBS.

T col B
-< -936 LBS. LEFT. REAR
1890 LBS. (61.6% OF
,-/ ",’- - " -
1180 4

WEIGHT OF BALLAST SECURE RONT SEATS:

200 LBS.

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: None

CG = 40.5 INCHES REARWARD OF FRONT WHEEL CENTERLINE
oo -

) - ' _:Eﬂ:
S i e
SU ZETERR L

*Weight chosen to match the test conductaed on February 4, 1993.
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FIG 4 IMPACT VELOCITY MEASUREMENT SYSTE

PHOTO EMITTER/
RECEIVER PAIR

THREE PHOTO
INTERRUPTION VANES

The final vans clears emitter/receiver two inches before impact.

The vanes have one foot gpacing.



"~ FIGURE 5 STRIKING VEHICLE INSTRUMENTATION PLACEMENT

' - ~ F¢X) + LONGITUDINAL
N TR , SIDE VIEU o .

(YP + LATERAL

(XIL + LONGITUDINAL

—

BOTTOM VIEUW
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STRIKING VEHICLE INSTRUMENTATION LOCATIONS AND DATA SUMMARY

TABLE 6 ‘g

TEST NUMBER 930212

POSITIVE NEGATIVE
. - s~i'ivPIRECTION DIRECTION
No. LOCATION Xario, Y - Za7 T MAX MSEC MAX MSEC
o0 R SEC
1 LEFT FRONT DOOR SILL 116.5 26.8 11.6
ACCELERATIONT{G) < ' B
" LONGITUBRINAL . -8 1.4 273.9 13.9 42.9

> RIGHT FRONT DOOR SILL 15,8 =268 IT.1
ACCELERATION (G)
LONGITUDINAL woe e i 2.0 27244 14.5. 60.9

I VEAICLE CENTER tnavry . 114.5 0.0 1I.9
OF GRAVITY:. ACCELERATION (G) , .

LONGITUDINAL 1.6 276.0 13.8 42.6
LATERAL 6.2 107.1 5.7 11.6
) = (‘f :: - ~

* ALL HBASﬂREHEﬂWSﬁEYTHﬁCEEEROMETER LOCATIUNS’ARB’IN"INCHES}

THNAT,
REFERENCE.= X: + FORWARD FROM REAR BUMPER -~ .
.. . Y: + LEFTWARD FROM VEHICLE CENTERLINE.
T Z: + UPWARD FROM GROUND LEVEL -
e -
on ORI 3YF AT IoAr TS

TR OTUNTAX STIR ATORTASATTIOY

oaermoamToar Toed



e

PIGURE 6 , STRIKING VEHICLE CRUSH -

————y

NOTES: L is pre-test length of contact surface.
.. 2.4 Ch-ihlerough C§ are spaced equally apart.
CL is vehicle centerlina: . . - . ..uSn.o.u o dCsgd.
All measuremants are in inches.

Striking Vehicle Ford Taurus
PRE~TEST POST-TEST ° CRUSH

L 6Q.0

c1 182.4 c1 178.9 c1 3.5
c2 186.1 c2 183.1 c2 3.0
c3 187.4 c3 185.2 c3 2.2
c4 187.8 cs 186.4 c4 1.4
cs 186.4 cs 185.0 cs 1.4
cs 183.0 cé 182.% cs 0.5
CL 187.9 cL 186.2 : cL 1.7




FIGURE 7 STRIKING VEHICLE PRE-TEST AND POST-TEST MEASURRMENT POINTS: -

° dii Lo

<_ Rear Datum Reference

LR P EHP Ly

vn s gODRT. . ., oo

-+
Length of
Engine Block
Qausrap.e
NS .
; o Edge Of Door
§2:{Even Number For
reffeht Side and
0dd Number for
Left Side)

-
¥

§

5 To Trailing Edge-
) Eehind Door

™ (Right/Left Side)

! o Leading Edge
- In Fromt Of Door
A (Right/Left Side)
. Ctr. of

Scrg.
x17
To

st Jatue
Refetence
At Lenter
¢ Rear

To Bottom Of
'A' Posc (Right/
Lefc Side) t.arer

To Firewall (Right/Lefc Si:e.

To Strg. Column

-
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TABLE 8

DUMMY DATA SUMMARY

TEST NUMBER 930212

DRIVER DUMMY

SN: 903
POSITIVE NEGATIVE
DIRECTION DIRECTION-
MAX MSEC MAX MSEC

HEAD ACCELERATION (G)

LONGITUDINAL
LATERAL (P)
LATERAL (R)
VERTICAL
RESULTANT (P)
RESULTANT (R)

LONGITUDINAL 85.9 91.8 * 149.2 91.4

. LATERAL 78.3 91.8 197.8 91.3
VERTICAL 218.5 91.5 106.9:.41.0
RESULTANT ~_ 262.3, 91.5
HIC * = 480 FROM 90.6 TO 92.0

UPPER SPINE ACCELERATION (G) .
LONGITUDINAL 85§‘ 130.6 9.7 87.5
LATERAL (P) 5.7 216.9 28.8 75.6
LATERAL (R) 1 \5.6 ~220.0 27.5 76,3
VERTICAL ' =M L4404 10.9 73-*:3——-
RESULTANT (P) L I=0-—75.6
RESULTANT (R) 29.7 75.6

LOWER SPINE ACCELERATION (G

)

8.4 96.3 11.2 61.9
7.2 155.0 35.9 56.9
7.7 154.4 35.1 56.3
6.4
6.4

1 45.6 6.0 110.6
3 - 5643
35.7 56.3

TEFT UPPER THORAX RIB ACCELERATION (G)

LATERAL (P)
LATERAL (R)

4.6 108.1 29.1 61.9
5.0 98.7 29.3 61.9

TEFT LOWER THORAX RIB ACCELERATION (G)

LATERAL (P)
 LATERAL (R)
TTI

8.¥-°88.8  31.9 59.4
9.3 88.8 31.5 60.0
33.9

PELVIS ACCELERATION (G)
LONGITUDINAL
LATERAL
VERTICAL -
RESULTANT™

17.1 42.5 16.6 53.1
12.0 88.8 48.0 45.0

° 2102 4205 801 102.5

53.5 43.8

POSITIVE DIRECTION
LONGITUDINAL: FORWARD
LATERAL: LEFTWARD
VERTICAL: UPWARD

NEGATIVE DIRECTION

LONGITUDINAL: REARWARD
LATERAL: RIGHTWARD
VERTICAL: DOWNWARD

5=2
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IABLE 9 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:
DRIVER #3903

HEAD —Door glags

CHEST ‘__Egns‘

ABDOMEN _Door panel -~

LEFT KNEE | __Door panel/dash pane),

RIGHT KNEB t_knee

DOOR _OPENING:

LEFT
T T T

FRONT __Tools required

REAR 7.

SEAT MOVEMENT:

SEAT BACK FAILURE

M

winds

_ None

NA

PASSENGER #

NA

NA

NA

NA

RIGHT

SEAT SHIFT

FRONT None
REAR —NA
GLAZING DAMACE: ‘
t _ha of t
o] S:
-Hone

5-3



- o

. AMBIENT TEMP.: _70° P TIME: _1020 . 4.

‘ T T FIGURE 8 DUMMY AND SEAT POSITIONING DATA
MFR. /MAKE/MODEL: Ford/F150/pickup truck |
SEAT TYPR: __X _Bench ADJUSTER TYPR: Manual
Bucket Power

Split bench ' X __Non~adjustable
v IRCHNICIANS:
SEAT BACK TYPE: __X Non-adjustable 1. _P, Cumming

Adjustable reclining 2. D. Summers
POSITIONING DATE: 02/12/93 3.

DRIVER DUMMY* #_903 TYPE: SID

Head
Target
Knee
Joint
Approx.
Point

| DOOR GLASS
HEIGHT = _11.2 . .

" LATERAL BAR _// -
ADJUSTABLE _/ ﬂ .

POINTER

*Driver dummy measurements are referenced to top Of front dcor striker.
ALL DISTANCRE MEASUREMENTS ARE IN INCHES.

ALL ANGLES ARE REFERENCED TO VERTICAL.
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KD

P
i
j
1

‘ HH 20.9
HW 24.5
cD 23.1

. cs 13.0
KDL 5.0
KDR S.2 e
PA 19°
HB NA
NB NA
CB NA
KBL NA
KBR NA

ALL DISTANCE MEASUREMENTS ARE IN INCHES.

ALL ANGLES ARE REFERENCED TO HORIZONTAL.

NOTE: POR TWO-DOOR VEHICLES, THE REAR PASSENGER’S PHX AND PHZ MEASUREMENTS
ARE REFERENCED TO THE FRONT DOOR STRIKER.
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G O DUMMY LATE

ALL DISTANCE' MEASUREMENTS ARE IN INCHES.

CL

5-6

8§ 8 & B

ME.

NTS

8.1

9.9

‘.2

i
<
1
H
x
+
+
3
:
i
]
b
H
*
'
:
i

-~ T



FIGURE 11
CAMERA POSITIONS
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APPENDIX A

PHOTOGRAPHS




Figure R-1.

b3

Figure A-

FRE-TEST LEFT REAR VIEW

POST-TEST LEFT REAR VIEW




ES

Figure A-3.

Flgure A-4.

PRE-TEST RIGHT SIDE VIEW

POST-TEST RIGHT SIDE VIER




Figure A-5.

Figura A-6.

PRE-TEST RIGHT FRONT VIEW

POST-TEST LEFT FRONT VIEW




Figura RA=T7.

Figurs B-8.

PRE-TEST LEFT SIDE VIEW

POST-TEST LEFT SIDE VIEW

~ o




Sl

Figure A-3.

Figure A-10.

-_1_”--1:;‘\ -- :‘ i .'. ;.I‘. -I 'J‘ - # EEw 'I' ERE " AN E j i; L &

POST-TEST LEFT SIDE VIEW - CLOSE-UP

PRE-TEST STRIKING VEHICLE - FRONT VIEW




Figure A-11. PRE-TEST OVERHEAD VIEW

Flgure A-12. PRE-TEST DRIVER DUMMY POSITION VIEW




Figura

Flgure A=13. POST-TEST DRIVER DUMMY POSITION VIEW

A=-14.

PRE-TEST DRIVER DUMMY E VEHICLE INTERICR - VIEW 1




o A

Figure A-15. PRE-TEST DRIVER DUMMY E VEHICLE INTERIOR - VIEW 2

Figure A—-16. PRE-TEST FUEL FILLER CAP VIEW




LI e o

Figure A-17. PRE-TEST BALLAST VIEW

Figure A-18. FPOST-TEST DRIVER DUMMY CONTACT - VIEW 1




Figure A-19.

Figure A-20. POST-TEST DRIVER DUMMY CONTACT - VIEW 3




Figurs A-21,

VEHICLE TO VEHICLE IMPACT

EVENT
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APPENDIX C

DUMMY CALIBRATION

c-1



PRE~-TEST CALIBRATION

DRIVER DUMMY S/N 903

- .. i - - -
= o N R
-5
soTT g .
.




T -

TRANSPORTATION RESEARCH CENTER INC.
e T LATERAL THORAX IMPACT TEST
SIDE IMPACT DUMMY 11~Jan=-93

LEFT SIRE CONFIGURATION

TRC §T90302 S572F SN?03 THORAX IMPACT CaALO2 -

T T T T T T T T R MR R e G S T S R G D et = S D S D G G . D - -~ —— . - " St G - D WD " . G ——— s = = - . e

I TEST PARAMETER | SPECIFICATION I  TEST RESULTS )
! | (ARSOLUTE VALUE) !

| i I i
| RELATIVE HUMIDITY i 10 - 70 % I 37,0 % ]
| | I {
| PISTON VELOCITY 113.80 - 14,20 FT/S | 14.03 FT/S }

D - — - - —— - ———— T - - W D = = W W D D b WD G WD D GBS T B D G T T D . D S - - . W .

= PEAK ACCELERATION! | \ I

| UPPER RIB BAR I 37 - 46 6 l -46.0 G f
! } H !
|  PEAK ACCELERATION? | } I
i LOWER RIB BAR ! 37 - 46 G I ~44,2 G I

|  PEAK ACCELERATION: i I ‘ |
I LOWER THORACIC SPINE ! 15 - 22 6 l -18.,0 G !

DUMMY MEETS SPECIFICATIONS

TECHNIC IAN%MZ ____________
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TRANSPORTATION RESEARCH CENTER INC.

LATERAL PELVIS IMPACT. TEST.» -4

SIDE IMPACT DUMMY

LEFT SIDE CONFIGURATIONM

::‘R_ . Svewd J‘:LUN .- R - "_h [ "‘:._‘3“__. _.:._:3_ L ) '*‘,‘?_._:__’_g_.‘_
TRC SPR0OZ02.. . S72F SN903 PELVIS INPAET CALOZ |
| COMR R ey LT e - 87 2 ;
e - AV T « 8 f :
| | ) |
i TEST PARANETER | SPECIFICATION | TEST RESULTS |
i | (ABSOLUTE VALUE) | i
======================================================================'
| | , i b
|  TEMPERATURE | 66 - 78 F i 70,0 DEG. F 1 |
| P t © ) §
| RELATIVE HUMIDITY | 10 - 70 % | 37.0 % 3
v T Ly T i
| PISTON VELOCITY 113,80 -~ 14.20 FT/S | 14,15 FT/8 '
_____________________________________________________________________ «j
i } ! ! i
| PEAK PELUYIC ACCELERATION 40 - 40 6 4 -48,6 G }
T T T T T T T T R T T T
1
| TIME ABOVE 20 6 LEVEL | 3 - 7 MSEC 1 5.6 MSEC ] :
! { | |
| IS ACCELERATION CURVE | ! |
| UNIMODAL? | YES I YES i

DUMY MEETSZSPECIFICATIONS

TECHNICIA»;%.M __________
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T DUMMY INSTRUMENTATION PLACEMENT

DUMMY MANUFACTURER & S/N: NHTSA 903
SEATING POSITION: DRIVER

ORIENTATION
MNEMONIC LOCATION AXIS MFR MODEL S/N (+ SENSING)

HEDXG1l HBAD

HEDYGl1l HEADQ

HEDZG1 BBAD‘

TO1XGl UPPER SPINE

TOlYG1l UPPER SPINZ

TO1YGA UPPER SPINE REDUNDANT
TO1ZG1l UPPER SPINE

T12XGl LOWER SPINE

T12YG1l LOWER SPINE

T12YGA LOWER SPINE REDUNDANT
T12ZGl LOWER SPINE

LURYGl LEFT UPPER RIB
LURYGA LEFT UPPER RIB REDUNDANT
LLRYGl LEFT LOWER RIB

PEVXGl PELVIS

ENDEVCO 7264 DC72J3 REAR
ENDEVCO 7264 BF42J LEPT
ENDEVCO 7264 EH75J up
ENDEVCO 7264 DR99J FRONT
ENDEVCO 7264 FG43J LEPT
ENDEVCO 7264 EJ62F RIGHT
ENDEVCO . 7264 BEO2J up
ENDEVCO 7264 DM34J REAR
ENDEVCO 7264 BJS9J LEFT
ENDRVCO 7264 BF6SJ RIGHT
ENDEVCO 7264 BH31J V) 4
ENDEVCO 7264 EY99J RIGHT
ENDEVCO 7264 DCS4J RIGHT
ENDEVCO 7264 FPJ66J RIGHT
ENDEVCO 7264 FB67J REAR
ENDEVCO 7264 DF92J LEFT
ENDEVCO 7264 BESOJ UP

PEVYGl PELVIS

BN XK KN KK M N K KN

PEVZGl PELVIS




ORIENTATION

NUMBER LOCATION AXIS MFR MOD S/N___ (+ SENSING)
1 RIGHT FRONT SILL Y ENDBVCO 2264  AY72 LEFT
2  RIGHT REAR SILL Y ENDEVCO 2264  AZ88 LEFT
3 LEPT FRONT SILL Y ENDBVCO 2264  AN4O RIGHT
4  LEPT PRONT DOOR CENTERLINE Y ENDEVCO 2264  AUO9 LEPT
S LEFT FRONT DOOR MID-REAR Y [ENDEVCO 2264  ARS9 LEFT
6 LEPT FRONT DOOR
UPPER CENTERLINE Y ENDEVCO 2264  BB67 LEFT

eudodiliasllekic . Ga e

[RPET ORI S SO S



s T FORD TAURUS INSTRUMENTATION PLACEME

ORIENTATION
NUMBE LOCATION AXIS MFR _MODEL S/N {+ SENSING)
1 LEFT FRONT SILL X ENDEVCO 2264 ANOG6 REAR
2 RIGHT FRONT SILL X  ENDEVCO 2264 AK21 REAR
3 CENTER OF GRAVITY X  ENDEVCO 2264 AZ67 REAR
Y ENDEVCO 2264 AR38 RIGHT

CENTE% OF GRAVITY

$




T FREQUENCY RESPONSE CLASSES

SA BORATORY PROCED TP-214D-0

TYP ST _MEASUREMEN CHANNEL CLASS
Vehicle Structural Accelerations for use in:
Total vehicle comparison 60
Collision simulation input 60
Component analysis 600
Integrition for velocity or displacement 180
Anthropomorphic Test Device
Head accelerations (linear and angular) 1000
Thorax
Spine accelerations 180
Rib accelerations 180+
Deflactions 180
Pelvis
Accelerations 180

*The Channel Class 180 data is further processed by subsampling to a .%J0

Hz sample rate, removing bias, and filtering with the Pinite Impulse

Response (FIR100) filter program.
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